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(54) PORTABLE RADIO TERMINAL AND SOUND DELIVERY METHOD AND SOUND INTAKE 
METHOD 



(57) This invention improves the usability of a port- 
*able wireless terminal. According to this invention, a 
portable wireless terminal provides signal output means 
49 for outputting an audio signal to a speaker 6 or to 
earphones 25 from an earphone jack 16 via a plug 21 , 
and control means 40 for controlling the signal output 
means 49 to output an arbitrary audio signal or another 
audio signal to specified speaker 6 and/or earphones 



25 at an arbitrary timing when the arbitrary audio signal 
is being outputted to the speaker 6 and/or earphones 
25. Thereby, an audio signal can be outputted to desired 
speaker 6 and/or earphones 25 that have been arbitrary 
selected by switching the output means to them without 
pulling the plug 21 out of the earphone jack 1 6 when the 
audio signal is being outputted to the speaker 6 and/or 
the earphones 25. Thus, the usability of a portable wire- 
less terminal 1 can be improved. 
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Description 

Technical Field 

[0001] This invention relates to a portable wireless 
terminal, a method of outputting sound and a method of 
picking up sound, and is suitably applied, for example, 
to a digital mobile phone having a music data reproduc- 
ing function. 



Background Art 

[0002] Recently, there is a digital mobile phone in that 
music can be recorded for example in an internal mem- 
ory as digital data, and the user can enjoy the music by 
reproducing the music data from the memory as a music 
player while he/her does not make a call at the place 
where he/she is. 

[0003] In the above digital mobile phone, for example 
earphones are used to reproduce music data. The mu- 
sic data is reproduced from the memory in the state 
where a plug connected to the above earphones is in- 
serted into an earphone jack provided on the digital mo- 
bile phone. The above reproduced music data is con- 
verted into an analog audio signal and transmitted to the 
earphones from the earphone jack via the plug. Thus 
music based on the audio signal is emitted from the 
above earphones. 

[0004] Furthermore, if a call comes on the reproduc- 
ing of the music data, the digital mobile phone informs 
the user of the call incoming by superimposing a signal 
for ringing tone on the audio signal corresponding to the 
above music data and transmitting them to the ear- 
phones, and ringing an incoming tone from the ear- 
phones along with music. 

[0005] Thereby, even if a call comes on the reproduc- 
ing of music data, the digital mobile phone can make the 
user speak over the phone with the other party by in- 
forming the user of the call incoming. 
[0006] In this digital mobile phone, however, the ear- 
phone jack is a mechanical switch. If the earphones plug 
is inserted into the above earphone jack, only the ear- 
phones are forcedly made to work instead of a speaker 
provided on the digital mobile phone. 
[0007] Therefore, in the digital mobile phone, if a call 
comes while listening to the music with the earphones, 
to speak by the phone with the other party, the user have 
to pull the earphones plug out of the earphone jack to 
make the speaker work. There has been a problem that 
it is bad in usability. 



vention : a speaker for emitting a sound based on a pre- 
determined audio signal,, an earphone jack to insert so 
as to be able to pull out, a plug connected to earphones 
for emitting the sound based on the audio signal, signal 
5 output means for outputting the audio signal to the 
speaker or outputting the audio signal from the ear- 
phone jack to the earphones via the plug, and control 
means for controlling the signal output means to output 
the arbitrary audio signal or another audio signal to the 
10 specified speaker and/or earphones at arbitrary timing 
when in transmitting the arbitrary audio signal to the 
speaker and/or the earphones, are provided. 
[0010] Therefore, when an audio signal is being out- 
putted to the speaker and/or the earphones, the audio 
'5 signal can be outputted to the arbitrary selected desired 
speaker and/or earphones by switching the signal out- 
put means to them without pulling the plug out of the 
earphone jack. 

[0011] Furthermore, according to this invention, a 
20 main body microphone for picking up user's voice for 
call, an earphone jack to insert so as to be able to pull 
out, a plug connected to an external microphone for 
picking up the user's voice similarly to that, signal fetch 
means for fetching send voice signal obtained by picking 
25 up the user's voice by the main body microphone, or 
fetching send voice signal obtained by picking up the 
user's voice by the earphones, and control means for 
controlling the signal fetch means to fetch the send voice 
signal obtained by picking up the user's voice by the ar- 
30 bitrary main body microphone and/or external micro- 
phone when the plug is inserted into the earphone jack, 
are provided. 

[0012] Thus, user's voice can be picked up for call via 
the main body microphone without pulling the plug out 
35 of the earphone jack. 

Brief Description of the Drawings 

[001 3] Fig. 1 is a schematic perspective view showing 
40 one embodiment of the external structure of a digital mo- 
bile phone according to this invention. 
[001 4] Fig. 2 is a schematic perspective view showing 
the structure of the back of the main body of the digital 
mobile phone. 

45 [001 5] Fig. 3 is a schematic perspective view showing 
the structure of a headset. 

[0016] Fig. 4 is a block diagram showing the circuitry 
of the digital mobile phone. 

[0017] Fig. 5 is a flowchart showing the input-output 
50 switching processing procedure of a voice signal. 



Description of the Invention 

[0008] This invention has been done considering the 
above points and is proposing a portable wireless ter- 
minal, a method of outputting sound and a method of 
picking out sound in that the usability can be improved. 
[0009] To obviate such problem according to this in- 



Best Mode for Carrying Out the Invention 

[0018] An embodiment of this invention will be de- 
55 scribed in detail with reference to the accompanying 
drawings. 

[001 9] Referring to Fig. 1 , a reference numeral 1 gen- 
erally shows a digital mobile phone adopting the present 
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invention. A display part 2 and a main body 3 are fold- 
able via a hinge part 4. 

[0020] On the right upper end of the display part 2, an 
antenna 5 for send/receive is provided so as to be pulled 
out/housed. Radio waves can be transmitted/received 
from a base station (not shown) via the above antenna 5. 
[0021] At the center of the front upper end of the dis- 
play part 2, a speaker 6 is provided. The voice of the 
other party on calling can be emitted by the above 
speaker 6. 

[0022] Furthermore, on the display part 2, a liquid 
crystal display (LCD) 7 is provided at the lower part than 
the speaker 6. On the above LCD 7, the name or the 
mail address of the destination of an electronic mail reg- 
istered as a mail address, the contents of an electronic 
mail, a simple homepage, an web page : etc. can be dis- 
played in addition to the receiving state of radio waves, 
the residual amount of battery, the name or the tele- 
phone number of the other party registered as a tele- 
phone directory, originated history, etc. 
[0023] On the other hand, on the front surface of the 
main body 3, operation keys 8 such as numeric keys of 
"0" to "9", a call originating key, a redial key, an on-hook/ 
power key, a clear key, an electronic mail key are dis- 
posed. The user can enter various commands by means 
of the above operation keys 8. 

[0024] Moreover, on the front surface of the main body 
3, a memo button 9 and a microphone (hereinafter, this 
is referred to as main body microphone) 1 0 are provided 
at the lower part than the operation keys 8. The voice of 
the other party on calling can be recorded by the above 
memo button 9, and user's voice on calling is picked up 
by the main body microphone 10. 
[0025] Furthermore, on the front surface of the main 
body 3, a rotary controller (hereinafter, this is referred 
to as jog dial) 1 1 that is freely turnable and can be freely 
depressed is provided in slightly projecting from the front 
surface of the main body 3. Scroll operation of the list 
of telephone directory or mail address, the contents of 
an electronic mail, etc., displayed on the LCD 7, turn 
over operation of a simple homepage or an web page, 
etc. will be executed according to the turning operation 
of the above jog dial 1 1 , and a desired telephone number 
or mail address can be selectively specified from the list 
of the telephone directory or the mail address according 
to the depressing operation of the jog dial 11 . 
[0026] In addition to this, as shown in Fig. 2, a battery 
pack 12 which is freely detachable is mounted on the 
back surface of the main body 3. If the portable wireless 
terminal 1 becomes into on state according to the de- 
pression of the on-hook/power key, power is supplied to 
each internal circuit from the above battery pack 1 2, and 
the portable wireless terminal 1 is activated into opera- 
ble state. 

[0027] On the other hand, on the hinge part 4, a mem- 
ory stick slot 14 to load a memory stick (trademark by 
SONY Corporation) 13 into the main body 3 in freely 
ejectable is provided. If the memo button 9 is depressed, 



the voice of the other party on calling can be recorded 
in the memory stick 1 3, or various data such as an elec- 
tronic mail, a simple homepage, music data can be re- 
corded/reproduced according to user's operation. 
5 [0028] Here, the memory stick 13 is a kind of flash 
memory card developed by the present applicant, 
SONY corporation. This memory stick 13 stores a flash 
memory device being a kind of electrically erasable and 
programmable read only memory (EEPROM) that is a 
nonvolatile memory electrically rewritable and erasable, 
in a small and thin plastic case for example 21 .5 [mm] 
in length, 50 [mm] in width and 2.8 [mm] in thickness. It 
is writable and readable various data such as pictures, 
voice, music, via a 10-pin terminal. 
[0029] Furthermore, the memory stick 1 3 adopts orig- 
inal serial protocol that can maintain compatibility be- 
tween using devices, also against the change of speci- 
fication of internal flash memory owing to becoming to 
bulk storage. For instance, it realizes high speed per- 
formance of the maximum write speed 1 .5 [MB/s], the 
maximum read speed 2.45 [MB/s] as well as maintaining 
high reliability by providing an erroneous deletion pre- 
vention switch. 

[0030] Since the digital mobile phone 1 is formed be- 
ing loadable such memory stick 1 3, data sharing of var- 
ious data such as music data can be attained with other 
electronic equipment via the above memory stick 13. 
[0031] In this connection, the digital mobile phone 1 
also can load the memory stick 13 in that music data 
has been previously recorded by external audio equip- 
ment (not shown). But since a connection terminal 1 5 to 
connect with external audio equipment or the like is pro- 
vided on the right side of the display part 2 as shown in 
Fig. 1 , so that also music data obtained from the external 
audio equipment via the connection terminal 15 can be 
recorded in the memory stick 1 3 in the memory stick slot 
14. 

[0032] By the way, in the digital mobile phone 1 (Fig. 
1), an earphone jack 16 is provided on the left side sur- 
face of the display part 2. The plug 21 of a headset 20 
that can be freely pulled out shown in Fig. 3 can be in- 
serted into the above earphone jack 16. 
[0033] In this case, as shown in Fig. 3, in the headset 
20, a remote control 23 is connected to the plug 21 via 
a cable (hereinafter, this is referred to as plug side cable) 
22, and the earphones 25 is connected to the above re- 
mote control 23 via a cable (hereinafter, this is referred 
to as earphone side cable) 24. 

[0034] On the remote control 23 of the headset 20, a 
music data play/stop button 26, an LCD part 27 to dis- 
play the title of music on reproducing, an on-hook/off- 
hook button 28, a microphone (hereinafter, this is re- 
ferred to as external microphone) 29, etc. are provided. 
[0035] Here, in the digital mobile phone 1 , when the 
plug 21 of the headset 20 is not inserted into the ear- 
phone jack 16, the user can talk by the telephone by 
means of the above speaker 6 and main body micro- 
phone 10 by working them. 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP 1 265 422 A1 



6 



[0036] On the other hand, when the plug 21 of the 
headset 20 is inserted into the earphone jack 16, the 
digital mobile phone 1 works the earphones 25 and the 
external microphone 29 of the headset 20 instead of the 
speaker 6 and the main body microphone 1 0. 
[0037] Accordingly, if the play/stop button 26 on the 
remote control 23 is depressed in the state where the 
plug 21 of the headset 20 is inserted into the earphone 
jack 16, the digital mobile phone 1 reproduces music 
data from the memory stick 13, converts the above re- 
produced music data into an audio signal and transmit- 
ting this to the earphones 25 from the earphone jack 1 6 
sequentially via the plug 21 , the plug side cable 22, the 
remote control 23 and the earphone side cable 24. 
Thereby, music based on the audio signal is emitted 
from the above earphones 25. 

[0038] Furthermore, at this time, the digital mobile 
phone 1 also reproduces digital additional data formed 
by the title of the music etc., recorded along with the 
music data, from the memory stick 13. The above addi- 
tional data reproduced is converted into an analog ad- 
ditional signal, and the signal is transmitted to the re- 
mote control 23 from the earphone jack 1 6 sequentially 
via the plug 21 and the plug side cable 22. Thus, the title 
of the music on reproducing or the like is displayed on 
the LCD part 27 of the above remote control 23 based 
on that additional signal. 

[0039] In this manner, the user can enjoy music re- 
corded in the memory stick 13 with the digital mobile 
phone 1 . 

[0040] Then, if a call comes on such reproducing of 
music data, the digital mobile phone 1 superimposes a 
signal for incoming tone on the audio signal based on 
that music data and transmitting them to the earphones 
25 of the headset 20, and informing the user of the call 
incoming by emitting an incoming tone along with the 
music from the above earphones 25. 
[0041] As a result, if the on-hook/off-hook button 28 
on the remote control 23 is depressed by the user, the 
digital mobile phone 1 temporarily stops reproducing the 
music data, converts the voice data of the other party 
received at this time into a voice signal (hereinafter, this 
is referred to as receive voice signal), and transmits this 
to the earphones 25 from the earphone jack 1 6 sequen- 
tially via the plug 21 , the plug side cable 22, the remote 
control 23 and the earphone side cable 24. Thus, the 
voice of the other party based on that receive voice sig- 
nal is emitted from the above earphones 25. 
[0042] Furthermore, at this time, the digital mobile 
phone 1 picks up user's voice by the external micro- 
phone 29 on the remote control 23, takes in thus ob- 
tained voice signal (hereinafter, this is referred to as 
send voice signal) from the earphone jack 16 sequen- 
tially via the plug side cable 22 and the plug 21 and 
transmitting that send voice signal from the antenna 5 
to the base station. 

[0043] In this manner if a call comes, the digital mo- 
bile phone 1 enables a call between the user and the 



other party by means of the earphones 25 of the headset 
20 and the external microphone 29 even if music data 
is being reproduced. 

[0044] In this connection, while the user and the other 
5 party is talking by the telephone, the digital mobile 
phone 1 does not accept the depressing operation of 
the play/stop button 26 on the remote control 23. If the 
on-hook/off-hook button 28 on the above remote control 
23 is depressed again and the call with the other party 
10 has finished, the digital mobile phone 1 accepts the de- 
pressing operation of the play/stop button 26 on the re- 
mote control 23. 

[0045] Then, if the play/stop button 26 on the remote 
control 23 is depressed after the call finished, for in- 
*5 stance, the digital mobile phone 1 reproduces the music 
data from the position where reproduction has stopped 
when the call started to make the user listen to the music 
again. 

[0046] In addition to the above structure, in this digital 
20 mobile phone 1 , as shown in Fig. 1 , at the lower part of 
the front surface of the main body 3, a switch button 30 
being a toggle switch to work either of the earphones 25 
and the external microphone 29 of the headset 20 or the 
speaker 6 and the main body microphone 1 0 is provided 
25 for the input/output of voice signals for call (send voice 
signal and receive voice signal). 

[0047] In this case, in the state where the plug 21 of 
the headset 20 is not inserted into the earphone jack 1 6 
in a calling mode that the user and the other party is 

30 talking by the telephone (hereinafter, this is simply re- 
ferred to as calling mode), the digital mobile phone 1 
works only the speaker 6 and the main body microphone 
1 0 and does not accept the depressing operation of the 
switch 30. Thereby, that the input/output of the voice sig- 

35 nals (send voice signal and receive voice signal) are 
switched into the headset 20 by the depressing opera- 
tion of the switch button 30 on the calling with the speak- 
er 6 and the main body microphone 10 and the call is 
disconnected is prevented. 

*o [0048] Since the digital mobile phone 1 does not ac- 
cept the depressing operation of the switch button 30 
while music data is being reproduced even if the plug 
21 of the headset 20 is inserted into the earphone jack 
1 6, it prevents that the music being listened with the ear- 

45 phones 25 is interrupted by switching into the speaker 
6 by the depressing operation of the switch button 30. 
[0049] On the contrary, in the state where the plug 21 
of the headset 20 is inserted into the earphone jack 1 6 
in the calling mode, the digital mobile phone 1 accepts 

50 the depressing operation of the switch button 30. So 
that, the earphones 25 and the external microphone 29 
of the headset 20 or the speaker 6 and the main body 
microphone 10 alternately work by sequentially 
switched every time when the above switch button 30 is 
55 depressed. 

[0050] Therefore, if the switch button 30 is depressed 
in the state where the plug 21 of the headset 20 is in- 
serted into the earphone jack 1 6 and the earphones 25 
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and the externa! microphone 29 work in the calling 
mode, this digital mobile phone 1 works the speaker 6 
and the main body microphone 1 0 instead of the above 
earphones 25 and external microphone 29 of the head- 
set 20. Thus, the user holds the main body 3 and puts 
the speaker 6 his/her ear, and the user can talk by the 
telephone with the other party in the state where the 
main body microphone 10 is positioned near his/her 
mouse. 

[0051] On the other hand, if the digital mobile phone 
1 works the speaker 6 and the main body microphone 
10 in the state where the plug 21 of the headset 20 is 
inserted into the earphone jack 1 6 in the calling mode, 
the digital mobile phone 1 works the earphones 25 and 
the external microphone 29 instead of the above speak- 
er 6 and main body microphone 1 0 according to the de- 
pressing operation of the switch button 30. So that, the 
user can talk by the telephone with the headset 20. 
[0052] In this manner, when the user requested call- 
ing by holding the main body 3 while reproducing of mu- 
sic data or calling with the headset 20 or when the user 
requested to freely use his/her both hands while he/she 
is talking by the telephone with holding the main body 3 
in the state where the plug 21 of the headset 20 is in- 
serted into the earphone jack 1 6, the earphones 25 and 
the external microphone 29 of the headset 20 can be 
easily switched to the speaker 6 and the main body mi- 
crophone 10 and used by a simple operation only by 
depressing the switch button 30. 

[0053] In this connection, if a call finished while the 
speaker 6 and the main body microphone 1 0 work in the 
state where the plug 21 of the headset 20 is inserted 
into the earphone jack 16 : the digital mobile phone 1 
automatically works the earphones 25 and the external 
microphone 29 instead of the speaker 6 and the main 
body microphone 10 at a time point where the above 
call finished. Thus, even if music data is reproduced af- 
ter the call finished, the user can listen to the music via 
the headset 20 without performing switching operation 
from the speaker 6 and the main body microphone 10 
to the earphones 25 and the external microphone 29. 
Moreover, even if a call came again while reproducing 
of that music data, the digital mobile phone 1 can accu- 
rately inform the user of this. 

[0054] On the other hand, if a call came in the state 
where the plug 21 of the headset 20 is inserted into the 
earphone jack 16, the digital mobile phone 1 enables 
the call between the user and the other party not only 
by the depressing operation of the on- hook/off -hook but- 
ton 28 on the remote control 23 but also by the depress- 
ing operation of the call originating key on the main body 
3. 

[0055] Furthermore, only if the plug 21 of the headset 
20 is inserted into the earphone jack 16 in the calling 
mode, even if either of the earphones 25 and the exter- 
nal microphone 29 or the speaker 6 and the main body 
microphone 10 work, the digital mobile phone 1 accepts 
the depressing operation of both of the on-hook/off-hook 



button 28 on the remote control 23 of the headset 20 
and the on-hook/power key on the main body 3, and dis- 
connecting the call. Thus, lacking the operability is pre- 
vented. 

5 [0056] Next, the circuitry of the digital mobile phone 1 
will be described in detail with reference to Fig. 4. In this 
case, in the digital mobile phone 1 , a power supply cir- 
cuit part 42, an operation input control part 43, a con- 
nection terminal 1 5, a liquid crystal display (LCD) control 

w part 44, an image decoder 45, a demultiplexing part 46, 
a recording/reproducing part 47, a modulation demod- 
ulation circuit part 48 and an audio CODEC 49 are con- 
nected to a main control part 40 that integratively con- 
trols each part of the display part 2 and the main body 

15 3 via a main bus 41 , and the image decoder 45, the de- 
multiplexing part 46, the recording/reproducing part 47, 
the modulation demodulation circuit 48 and the audio 
CODEC 49 are mutually connected via a synchronous 
bus 50. 

20 [0057] The main control part 40 is composed of a cen- 
tral processing unit (CPU), a read only memory (ROM), 
a random access memory (RAM), etc. If an on command 
is entered via the operation input control part 43 by the 
user's depression of the on-hook/power key, power ob- 

25 tained from the battery pack 12 (Fig. 2) is supplied to 
each part via the power supply circuit part 42. Thus, the 
digital mobile phone 1 is started into operable state. 
[0058] In the state where the plug 21 of the headset 
20 is not inserted into the earphone jack 1 6 in the calling 

30 mode, the main control part 40 convert a send voice sig- 
nal obtained by picking up user's voice by the main body 
microphone 1 0 into voice data by the audio CODEC 49. 
[0059] The main control part 40 subjects the voice da- 
ta obtained by the audio CODEC 49 to spread spectrum 

35 processing in the modulation demodulation circuit 48, 
and then sequentially subjects it to digital-to-analog 
conversion processing and frequency modulation 
processing in a transmitter-receiver part 51 , and trans- 
mitting thus obtained sending signal for send voice sig- 

40 nal to the base station (not shown) via the antenna 5. 
[0060] In addition to this, the main control part 40 am- 
plifies a received signal for receive voice signal that was 
received by the antenna 5 in the calling mode in the 
transmitter-receiver part 51, sequentially subjects it to 

45 frequency modulation processing and analog-to-digital 
conversion processing, and then subjects it to back- 
spread spectrum in the modulation demodulation circuit 
part 48, converts thus obtained voice data into a receive 
voice signal by the audio CODEC 49 and transmitting 

50 this to the speaker 6, and emitting the voice of the other 
party based on the receive voice signal from the above 
speaker 6. 

[0061] On the other hand, when in transmitting an 
electronic mail in a data communication mode, the main 
ss control part 40 subjects the text data of the electronic 
mail entered via the operation input control part 43 ac- 
cording to the operation of the operation keys 8 and the 
jog dial 1 1 to spread spectrum processing by the mod- 
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ulation demodulation circuit part 99 : and then sequen- 
tially subjects it to digital-to-analog conversion process- 
ing and frequency modulation processing by the trans- 
mitter-receiver part 51, and transmits thus obtained 
sending signal for electronic mail to the base station via 
the antenna 5. 

[0062] When in receiving an electronic mail in the data 
communication mode, the main control part 40 amplifies 
the received signal for electronic mail received by the 
antenna 5 by the transmitter-receiver part 51 , sequen- 
tially subjects it to frequency modulation processing and 
analog-to-digital conversion processing, and then sub- 
jects it to back-spread spectrum processing by the mod- 
ulation demodulation circuit part 48 and restoring to the 
original text data. 

[0063] Then, the main control part 40 outputs the re- 
stored text data to the LCD 7 via the LCD control part 
44 to display the electronic mail of the other party based 
on that text data on the above LCD. 
[0064] In this connection, the main control part 40 can 
record the received electronic mail in the memory stick 
13 via the recording/reproducing part 47 according to 
user's operation. 

[0065] When in receiving for example a simple home 
page in the data communication mode, the main control 
part 40 amplifies the received signal for simple home 
page received by the antenna 5 by the transmitter-re- 
ceiver part 51 , sequentially subjects it to frequency mod- 
ulation processing and analog-to-digital conversion 
processing, and then subjects it to spread spectrum 
processing by the modulation demodulation circuit part 

48 and transmitting thus obtained multiplex data to the 
demultiplexing part 46. 

[0066] Then, the main control part 40 separates that 
multiplex data into coded picture data and audio data by 
the demultiplexing part 46, and transmits the above cod- 
ed picture data to the image decoder 45 via the synchro- 
nous bus 50 as well as transmitting the audio data to the 
audio CODEC 49 via the synchronous bus 50. 
[0067] The main control part 40 decodes that coded 
pictu re data by the image decoder 45 by a decoding sys- 
tem corresponding to the specified coding system, and 
transmits thus obtained picture data to the LCD 7 via the 
LCD control part 44 to display the picture of the simple 
home page based on that picture data on the above LCD 
7. 

[0068] At this time, the main control part 40 converts 
the audio data into an audio signal by the audio CODEC 

49 and outputting this to the speaker 6, and emitting an 
effective sound or the like of the simple home page 
based on that audio data from the above speaker 6 in 
synchronization with the above picture of the simple 
home page. 

[0069] In this connection, also in this case, the main 
control part 40 can record the multiplex data of the sim- 
ple home page in the memory stick 1 3 via the recording/ 
reproducing part 47 according to user's operation simi- 
larly to the case of receiving an electronic mail. 



[0070] In addition to this, in a data recording mode to 
record music data in the memory stick 13, the main con- 
trol part 40 takes in the music data supplied from exter- 
nal audio equipment or the like (not shown) according 

5 to user's operation via the connection terminal 15, and 
records the above taken music data in the memory stick 
13 via the recording/reproducing part 47. 
[0071] By the way, in the earphone jack 16, a contact 
to detect the insertion of the plug 21 by that is conducted 

10 until the plug 21 of the headset 20 is inserted and if the 
above plug 21 is inserted, it is opened by pushed by that 
plug 21 (hereinafter, this is referred to as detection con- 
tact) is provided. 

[0072] The audio CODEC 49 monitors the change of 
15 that voltage value while applying voltage of a predeter- 
mined value previously set to the detection contact in 
the earphone jack 16 (hereinafter, this is referred to as 
prescribed value). 

[0073] Since the detection contact is conducted until 
20 the plug 21 of the headset 20 is inserted into the ear- 
phone jack 1 6, the audio CODEC 49 detects the voltage 
or the prescribed value applied to the above detection 
contact as it is. 

[0074] On the contrary, if the plug 21 of the headset 

25 20 is inserted into the earphone jack 16, the detection 
contact is opened. Thus, the audio CODEC 49 detects 
a lower value than the prescribed value (e.g. 0 [V]) as a 
voltage value applied to the above detection contact. 
[0075] Therefore, if detecting the voltage of the pre- 

^o scribed value while applying the voltage to the detection 
contact in the earphone jack 16, the audio CODEC 49 
decides that the plug 21 of the headset 20 is not inserted 
into the above earphone jack 16, and informs the main 
control part 40 of that decision result. 

35 [0076] If detecting that the voltage applied to the de- 
tection contact in the earphone jack 1 6 was lowered to 
less than the prescribed value, the audio CODEC 49 de- 
cides that the plug 21 of the headset 20 was inserted 
into the above earphone jack 16, and informs the main 

40 control part 40 of that decision result. 

[0077] The main control part 40 recognizes whether 
or not the plug 21 of the headset 20 is inserted into the 
earphone jack 16 based on the decision result informed 
from the audio CODEC 49. 

45 [0078] In the audio CODEC 49, a switching device 
(not shown) for switching which of the earphones 25 and 
the external microphone 29 of the headset 20, and the 
speaker 6 and the main body microphone 10 should be 
connected to output a receive voice signal and to input 

50 a send voice signal is provided. 

[0079] Thus, while that the plug 21 of the headset 20 
is not inserted into the earphone jack 16 is recognized 
based on the decision result given from the audio CO- 
DEC 49, the main control part 40 connects the speaker 

55 6 and the main body microphone 10 to that audio CO- 
DEC 49 by the switching device. Thereby, a call (includ- 
ing call incoming, the sound emitting of an effective 
sound of a simple home page or the like) by means of 
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the above speaker 6 and main body microphone 10 is 
enabled. 

[0080] Furthermore, if recognizing that the plug 21 of 
the headset 20 was inserted into the earphone jack 16 
is recognized based on the decision result given from 
the audio CODEC 49, the main control part 40 connects 
the earphones 25 and the external microphone 29 of the 
headset 20 to that audio CODEC 49 by the switching 
device. 

[0081] Thereby, if a reproducing command is entered 
according to the depressing operation of the play/stop 
button 26 on the remote control 23 by the user in the 
state where the plug 21 of the headset 20 is inserted 
into the earphone jack 1 6, the main control part 40 takes 
in that reproducing command from the above remote 
control 23 sequentially via the plug side cable 22, the 
plug 21, the earphone jack 16 and the audio CODEC 
49, and reproduces music data from the memory stick 
13 via the recording/reproducing part 47 based on the 
above taken reproducing command, converts the above 
reproduced music data into an audio signal by the audio 
CODEC 49 and transmitting this to the headset 20 from 
the earphone jack 16. 

[0082] If a call comes while such reproducing of the 
music data, the main control part 40 superimposes a sig- 
nal for call incoming on the audio signal and transmitting 
them to the headset 20 from the audio CODEC 49, and 
informing the user of the call incoming while making him/ 
her listen to the music. 

[0083] Here, if a call comes in the state where the plug 
21 of the headset 20 is inserted into the earphone jack 
16, the main control part 40 accepts the depressing op- 
eration of the switch button 30 during from the above 
time point that the call came until this call is finished. 
[0084] If the switch button 30 is depressed while the 
call with the headset 20, according to that, the main con- 
trol part 40 connects the speaker 6 and the main body 
microphone 10 to the audio CODEC 49 instead of the 
earphones 25 and the external microphone 29 of the 
headset 20 by the switching device. Thus, the voice of 
the other party that was emitted from the earphones 25 
is emitted from the speaker 6, and user's voice picked 
up via the external microphone 29 is picked up via the 
main body microphone 10. 

[0085] Moreover, if after switching to the earphones 
25 and the external microphone 29 to work the speaker 
6 and the main body microphone 10, the switch button 
30 is depressed again, according to this, the main con- 
trol part 40 connects the earphones 25 and the external 
microphone 29 to the audio CODEC 49 instead of the 
speaker 6 and the main body microphone 10 by the 
switching device. Thereby, the voice of the other party 
emitted from the above speaker 6 is emitted from the 
earphones 25 and user's voice picked up via the main 
body microphone 1 0 is picked up via the external micro- 
phone 29. 

[0086] In this manner, during the time period from the 
time point that a call came in the state where the plug 



21 of the headset 20 is inserted into the earphone jack 
1 6 until the call by this call incoming is finished, the main 
control part 40 can work the earphones 25 and the ex- 
ternal microphone 29 or the speaker 6 and the main 
5 body microphone 1 0 by sequentially alternately switch- 
ing them every time when the switch button 30 is de- 
pressed. 

[0087] In this connection, if after starting a call in the 
state where the plug 21 of the headset 20 is inserted 
10 into the earphone jack 16 s the on-hook/off-hook button 
28 on the remote control 23 is depressed by the user 
while working the speaker 6 and the main body micro- 
phone 10 and an off -hook (call terminating) command 
is entered, the main control part 40 finishes the call ac- 
15 cording to this. At the same time, the main control part 
40 connects the earphones 25 and the external micro- 
phone 29 to the audio CODEC 49 instead of the speaker 
6 and the main body microphone 1 0 by the switching 
device. 

[0088] Practically, the main control part 40 executes 
such input/output switching processing of a send voice 
signal and a receive voice signal according to a switch- 
ing processing program that has been previously stored 
in the internal ROM. 

[0089] That is, to cite an example, if explaining a case 
where the digital mobile phone 1 became into an oper- 
able state according to the depression of the on-hook/ 
power key when the plug 21 of the headset 20 is not 
inserted into the earphone jack 1 6, and then a call came 
while the reproducing of music data by means of the 
headset 20, the main control part 40 enters switching 
processing procedure RT1 shown in Fig. 5 from step 
SP1 and proceeds to the next step SP2 according to a 
switching processing program that was transferred from 
the internal ROM to the similarly-internal RAM and de- 
veloped. 

[0090] In step SP2, the main control part 40 connects 
the speaker 6 and the main body microphone 1 0 to the 
audio CODEC 49 by the switching device according to 
the decision result that the plug 21 of the headset 20 is 
not inserted into the earphone jack 1 6 by the audio CO- 
DEC 49, and it proceeds to step SP3. 
[0091] In step SP3, the main control part 40 decides 
whether or not the on-hook/power key was depressed. 
[0092] Obtaining a negative result in this step SP3 
means that the digital mobile phone 1 is being used in 
call waiting, a call between the user and the other party, 
send/receive of an electronic mail, etc, in the state 
where the plug 21 of the headset 20 is not inserted into 
the earphone jack 1 6. At this time, the main control part 
40 proceeds to step SP4 to decide whether or not the 
plug 2 1 of the headset 20 was inserted into the earphone 
jack 16. 

[0093] Obtaining a negative result in this step SP4 
means that the digital mobile phone 1 is being used with- 
out using the headset 20 since the plug 21 of the head- 
set 20 is not inserted into the earphone jack 16. At this 
time, the main control part 40 returns to step SP3 and 
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repeats the processing loop of steps SP4-SP3-SP4 until 
the on-hook/power key is depressed and the digital mo- 
bile phone 1 becomes into an off state, to wait that the 
headset 20 is used. 

[0094] On the contrary, obtaining an affirmative result 
in step SP4 means that the plug 21 of the headset 20 
was inserted into the earphone jack 16 for example to 
listen music by means of the headset 20 and this is rec- 
ognized according to the decision result given from the 
audio CODEC 49. At this time, the main control part 40 
proceeds to step SP5 to connect the earphones 25 and 
the external microphone 29 to the audio CODEC 49 by 
the switching device, and then proceeds to step SP6. 
[0095] In step SP6, the main control part 40 decides 
whether or not the plug 21 of the headset 20 was pulled 
out of the earphone jack 1 6. 

[0096] Obtaining a negative result in this, step SP6 
means that for example the user is listening to music 
reproduced from the memory stick 13 by means of the 
headset 20. At this time, the main control part 40 pro- 
ceeds to step S P7 to decide whether or not the on-hook/ 
power key was depressed. 

[0097] Obtaining a negative result in step SP7 means 
that for example the user is continuously listening to the 
music reproduced from the memory stick 13 by means 
of the headset 20. At this time, the main control part 40 
proceeds to step SP8 to decide whether or not a call 
came. 

[0098] Obtaining a negative result in step SP8 means 
that there is no call incoming at this time point. At this 
time, the main control part 40 returns to step SP6 and 
repeats the processing loop of steps 
SP8-SP6-SP7-SP8 to wait a call incoming until the plug 
21 of the headset 20 is pulled out of the earphone jack 
1 6 or the on-hook/power key is depressed and the digital 
mobile phone 1 becomes into an off state. 
[0099] On the contrary, obtaining an affirmative result 
in step SP8 means that a call came while for example 
the user was listening to the music by means of the 
headset 20. At this time, the main control part 40 pro- 
ceeds to step SP9 to enable a call between the user 
using the headset 20 and the other party according to 
the depression of the on-hook/off-hook button 28 on the 
remote control 23 or the call originating key on the main 
body 3 by the user, and then it proceeds to the next step 
SP10 to decide whether or not the call finished. 
[0100] Obtaining a negative result in step SP10 
means that there is a possibility that the user depresses 
the switch button 30 on the main body 3 while the call 
with the other party. At this time, the main control part 
40 proceeds to step SP11 to decide whether or not the 
user depressed the switch button 30. 
[0101] Obtaining a negative result in step SP11 
means that although the user does not depress the 
switch button 30 at this time point, there is a possibility 
that the user depresses the switch button 30 till he/she 
finishes the call. At this time, the main control part 40 
returns to step SP10, and then repeats the processing 



loop of steps SP11-SP10-SP11 until the call between 
the user and the other party is finished to wait the de- 
pression of the switch button 30. 

[0102] On the contrary, obtaining an affirmative result 
5 instepSP11 means that the user depressed the switch 
button 30 to talk by the telephone by means of the 
speaker 6 and the main body microphone 10. At this 
time : the main control part 40 proceeds to step SP1 2 to 
connect the speaker 6 and the main body microphone 
10 1 o to the audio CODEC 49 instead of the earphones 25 
and the external microphone 29 by the switching device 
and to make the user continuously talk by the telephone 
with the other party by means of that speaker 6 and main 
body microphone 10, and returning to step SP10. 
15 [0103] Then, the main control part 40 repeats the 
processing loop of steps SP10-SP11-SP12-SP10 until 
the on-hook/off-hook button 28 on the remote control 23 
or the on-hook/power key on the main body 3 is de- 
pressed by the user and the call is finished, to sequen- 
ce tially work the speaker 6 and the main body microphone 
1 0 or the earphones 25 and the external microphone 29 
by sequentially alternately switching every time when 
the switch button 30 is depressed. 
[0104] Thereafter, if the call is finished by that the on- 
25 hook/off-hook button 28 on the remote control 23 or the 
on-hook/power key on the main body 3 was depressed 
by the user and the main control part 40 obtains an af- 
firmative result in step SP10, the main control part 40 
returns to step SP6 and repeats again the processing 
30 loop of steps SP8-SP6-SP7-SP8 according to user's op- 
eration, for instance, until the plug 21 of the headset 20 
is pulled out of the earphone jack 1 6 while the reproduc- 
ing of the music data from the memory stick 13 or the 
on-hook/power key is depressed and the digital mobile 
35 phone 1 becomes into an off state. 

[0105] Then, obtaining an affirmative result in step 
SP7 means that the on-hook/power key was depressed 
by the user and the digital mobile phone 1 became into 
an off state. At this time, the main control part 40 pro- 
40 ceeds to step SP13 and terminating the switching 
processing procedure RT1. 

[0106] In this connection, obtaining an affirmative re- 
sult in step SP6 means that for example the reproducing 
of music data by means of the headset 20 was finished 
45 and the plug 21 of the headset 20 was pulled out of the 
earphone jack 1 6. At this time, the main control part 40 
returns to step SP2. 

[0107] On the other hand, obtaining an affirmative re- 
sult in step SP3 means that the on-hook/power key was 

so depressed by the user and the digital mobile phone 1 
became into an off state. At this time, the main control 
part 40 proceeds to step SP13 and terminating the 
switching processing procedure RT1 . 
[01 08] In the above configuration, in this digital mobile 

55 phone 1 , the switch button 30 is provided on the main 
body 3, and when the user talks by the telephone in the 
state where the plug 21 of the headset 20 is inserted 
into the earphone jack 1 6, the earphones 25 and the 
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external microphone 29 of the above headset 20 or the 
speaker 6 and the main body microphone 1 0 of the dig- 
ital mobile phone 1 are worked by switching according 
to the depressing operation of that switch button 30. 
[0109] Accordingly, in this digital mobile phone 1, 
even if the plug 21 of the headset 20 is inserted into the 
earphone jack 16, when the user requested to talk by 
the telephone by means of the speaker 6 and the main 
body microphone 1 0 while holding the main body 3, the 
user can use the digital mobile phone 1 by easily switch- 
ing the state where the earphones 25 and the external 
microphone 29 of the headset 20 are worked into the 
state where the speaker 6 and the main body micro- 
phone 1 0 are worked only by depressing the switch but- 
ton 30 without pulling the plug 21 out of the above ear- 
phone jack 16. 

[0110] Furthermore, in the digital mobile phone 1, if 
the plug 21 of the headset 20 is inserted into the ear- 
phone jack 16, when the user requested to use both 
hands while talking by the telephone by means of the 
speaker 6 and the main body microphone 1 0 or the like, 
the user can use the digital mobile phone 1 by easily 
switching the state where the speaker 6 and the main 
body microphone 1 0 are worked into the state where the 
earphones 25 and the external microphone 29 of the 
headset 20 are worked only by depressing the switch 
button 30. 

[0111] In this connection, as a conventional digital 
mobile phone, in the case where when the user is talking 
by the telephone in the state where the earphones plug 
is inserted into the earphone jack, it is necessary to pull 
the plug out of the earphone jack to work the speaker 
instead of the above earphones, there has been neces- 
sity to frequently perform inserting/pulling out the plug 
as the number of times of switching such function is 
large. 

[0112] On the contrary, according to the present em- 
bodiment, the switch button 30 is provided to switch 
which of the earphones 25 and the external microphone 
29, and the speaker 6 and the main body microphone 
1 0 should be worked when the user is talking by the tel- 
ephone in the state where the plug 21 of the headset 20 
is inserted into the earphone jack 16. Therefore, wear 
of the above earphone jack 16 and the plug 21 of the 
headset 20 or the like can be minimized comparing with 
the conventional digital mobile phone. 
[0113] According to the above configuration, the 
switch button 30 is provided on the main body 3. And 
when the user talks by the telephone in the state where 
the plug 21 of the headset 20 is inserted into the ear- 
phone jack 16 and the earphones 25 and the external 
microphone 29 are worked, the speaker 6 and the main 
body microphone 10 are worked instead of the above 
earphones 25 and external microphone 29 according to 
the depressing operation of that switch button 30. 
Thereby, the call can be easily switched from the call by 
means of the headset 20 to the call while holding the 
main body 3 without pulling the plug 21 out of the ear- 



phone jack 16. Thus, a digital mobile phone in which the 
usability can be improved can be realized. 
[0114] In the aforementioned embodiment, it has 
dealt with the case where either of the earphones 25 
5 and the external microphone 29 of the headset 20 or the 
speaker 6 and the main body microphone 1 0 are worked 
according to the depressing operation of the switch but- 
ton 30. However, this invention is not only limited to this 
but also when the switch button 30 was depressed in 

10 the state where either of the earphones 25 and the ex- 
ternal microphone 29 or the speaker 6 and the main 
body microphone 1 0 are working, both of the above ear- 
phones 25 and external microphone 29, and speaker 6 
and main body microphone 10 may be worked, or they 

15 may be worked by arbitrary combination of, for instance, 
the external microphone 29 and the speaker 6 among 
the earphones 25, the external microphone 29, the 
speaker 6 and the main body microphone 1 0. 
[0115] In this connection, when the user is talking by 

20 the telephone by means of the headset 20, if for example 
the earphones 25 of the headset 20 and the main body 
microphone 1 0 of the digital mobile phone 1 are worked 
according to the depression of the switch button 30, the 
user can talk by the telephone without taking off the ear- 

25 phones 25 from his/her ear even if he/she has the digital 
mobile phone 1 as in talking by the telephone without 
using the headset 20; the usability can be further im- 
proved. 

[0116] In the aforementioned embodiments, it has 
30 dealt with the case where the switch button 30 being a 
toggle switch is provided on the main body 3 of the digital 
mobile phone 1 to work either of the earphones 25 and 
the external microphone 29 or the speaker 6 and the 
main body microphone 1 0. However, this invention is not 
35 only limited to this but also the above switch button 30 
may be provided on the display part 2 of the digital mo- 
bile phone 1 or the remote control 23 of the headset 20, 
or one or plural switch buttons to work the earphones 
25, the external microphone 29, the speaker 6 and the 
40 main body microphone 1 0 by arbitrary combination may 
be provided on the main body 3 or the display part 2 of 
the digital mobile phone 1 or the remote control 23 of 
the headset 20. 

[01 17] An operation button to work them by switching 
45 the earphones 25, the external microphone 29, the 
speaker 6 and the main body microphone 1 0 may be 
provided on a predetermined operation screen to be dis- 
played on the LCD 7 of the display part 2 without pro- 
viding the one or plural mechanical switch buttons on 
50 the digital mobile phone 1 , the earphones 25, to arbitrary 
work the external microphone 29, the speaker 6 and the 
main body microphone 10 by selectively specifying that 
operation button with the operation keys or the jog dial. 
[0118] In the aforementioned embodiments, it has 
55 dealt with the case where the earphones 25 and the ex- 
ternal microphone 29 or the speaker 6 and the main 
body microphone 1 0 are worked by switching according 
to the depressing operation of the switch button 30. 
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However this invention is not only limited to this but also 
the earphones 25, the external microphone 29, the 
speaker 6 and/or the main body microphone 10 which 
should be worked when a call came in the state where 
the plug 21 of the headset 20 is inserted into the ear- 
phone jack 16 may be previously set on a specified set- 
ting screen to be displayed on the LCD 7 of the display 
part 2 to be automatically switched according to that set- 
ting when a call came. 

[0119] Furthermore ! in the aforementioned embodi- 
ments, it has dealt with the case where the depressing 
operation of the switch button 30 is accepted from a time 
point that a call came in the state where the plug 21 of 
the headset 20 is inserted into the earphone jack 1 6 until 
the call by that call incoming is finished. However, this 
invention is not only limited to this but also by enabling 
a call originating from the user to the other party also by 
the remote control 23 of the headset 20, the earphones 
25, the external microphone 29, the speaker 6 and/or 
the main body microphone 1 0 may be worked by switch- 
ing also while the user is talking by the telephone by 
such call originating from the user to the other party by 
means of the headset 20, or the speaker 6 or the ear- 
phones 25 may be worked by arbitrary switching them 
when predetermined sound such as music is emitted via 
the earphones 25 of the headset 20. 
[0120] In this connection, if the speaker 6 or the ear- 
phones 25 is worked by arbitrary switching them when 
predetermined sound such as music is emitted via the 
earphones 25 of the headset 20, another person can 
easily listen to the sound such as the music that the user 
is listening by the earphones 25, via the speaker 6 with- 
out handing the person that earphones. 
[0121] In the aforementioned embodiments, it has 
dealt with the case where if a call came while the user 
is listening to music by means of the headset 20, the 
earphones 25, the external microphone 29, the speaker 
6 and/or the main body microphone 1 0 are worked by 
switching. However, this invention is not only limited to 
this but also the earphones 25, the external microphone 
29, the speaker 6 and/or the main body microphone 1 0 
may be worked by switching when a call came while the 
user is listening to sound based on the other various au- 
dio signals such as the voice of the other party obtained 
by reproducing recorded answering message, a ring 
melody of user's own composition, by means of the 
headset 20. 

[0122] Furthermore, in the aforementioned embodi- 
ments, it has dealt with the case where this invention is 
applied to the digital mobile phone 1 shown in Figs. 1 to 
5. However, this invention is not only limited to this but 
also it is widely applicable to the other various portable 
wireless terminals such as a mobile phone having radio 
program receiving function or television broadcasting 
receiving function, short distance radio communication 
technology such as a transceiver, Bluetooth, personal 
distance assistance (PDA) applying predetermined long 
distance radio communication technology, provided that 



a portable wireless terminal in that a receive voice signal 
can be outputted to earphones or a send voice signal 
can be taken in from an external microphone. 
[0123] In the aforementioned embodiments; it has 

5 dealt with the case where the audio CODEC 49 is adopt- 
ed as signal output means for outputting an audio signal 
to the speaker or outputting a sound signal to the ear- 
phones from the earphone jack via the plug. However, 
this invention is not only limited to this but also the other 

10 various signal output means can be widely applied, pro- 
vided that it can output an audio signal to a speaker or 
can output an audio signal to earphones from an ear- 
phone jack via a plug. 

[0124] In the aforementioned embodiments, it has 
15 dealt with the case where the main control part 40 is 
adopted as control means for controlling the signal out- 
put means to output an arbitrary audio signal or another 
audio signal to specified speaker and/or earphones at 
arbitrary timing when an arbitrary audio signal is being 
20 outputted to the speaker and/or the earphones. Howev- 
er, this invention is not only limited to this but also the 
other various control means can be widely applied, pro- 
vided that it can control the signal output means to out- 
put an arbitrary audio signal or another audio signal to 
25 specified speaker and/or earphones at arbitrary timing 
when arbitrary audio signal is being outputted to the 
speaker and/or earphones. 

[0125] In the aforementioned embodiments, it has 
dealt with the case where the transmitter- receiver part 

30 51 and the antenna 5 are adopted as sending/receiving 
means for sending the send voice signal of user's voice 
and receiving the receive voice signal of the voice of the 
other party for call as an audio signal. However, this in- 
vention is not only limited to this but also the other var- 

35 jous sending/receiving means can be widely applied by 
matching to a communication mode adopted in a port- 
able wireless terminal, provided that it can send the 
send voice signal of user's voice and can receive the 
receive audio signal of the voice of the other party for 

40 call as an audio signal. 

[0126] In the aforementioned embodiments, it has 
dealt with the case where the recording/reproducing 
part 47 is adopted as reproducing means for reproduc- 
ing a music signal from a specified recording medium in 

45 that the music signal has been recorded as an audio 
signal. However, this invention is not only limited to this 
but also the other various reproducing means corre- 
sponding to recording mediums to be used can be wide- 
ly applied, provided that it can reproduce a music signal 

so from a specified recording medium in that the music sig- 
nal has been recorded as an audio signal. 
[0127] In the aforementioned embodiments, it has 
dealt with the case where the memory stick 13 is adopt- 
ed as a specified recording medium in that a music sig- 

55 nal has been recorded as an audio signal. However, this 
invention is not only limited to this but also the other var- 
ious recording mediums such as the internal memory of 
a portable wireless terminal can be widely applied. 
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[0128] In the aforementioned embodiments, it has 
dealt with the case where the switch button 30 is adopt- 
ed as output specification means to enter an output 
specification command to specify a speaker or ear- 
phones to output a receive voice signal. However, this 
invention is not only limited to this but also the other var- 
ious output specification means such as a predeter- 
mined input screen to be displayed on the LCD 7 of the 
display part 2 or a detection switch for detecting the 
open/close operation of the main body 3 and the display 
part 2 or the like can be widely applied, provided that it 
can input an output specification command to specify a 
speaker or earphones to output a receive voice signal. 
[0129] In the aforementioned embodiments, it has 
dealt with the case where the audio CODEC 49 is adopt- 
ed as signal fetching means for fetching a send voice 
signal obtained by picking up user's voice by the main 
body microphone or fetching a send voice signal ob- 
tained by picking up user's voice by the external micro- 
phone connected to the plug inserted into the earphone 
jack along with the earphones. However this invention 
is not only limited to this but also the other various signal 
fetching means can be widely applied, provided that it 
can fetch a send voice signal obtained by picking up us- 
er's voice by a main body microphone or can fetch a 
send voice signal obtained by picking up user's voice by 
an external microphone connected to a plug inserted in- 
to an earphone jack along with earphones. 
[0130] Furthermore, in the aforementioned embodi- 
ments, it has dealt with the case where the switch button 
30 is adopted as microphone specification means to in- 
put a microphone specification command to specify the 
main body microphone or the external microphone to 
pick up user's voice. However, this invention is not only 
limited to this but also the other various microphone 
specification means such as a predetermined input 
screen to be displayed on the LCD 7 of the display part 
2, a detection switch for detecting the open/close oper- 
ation of the main body 3 and the display part 2 or the 
like can be widely applied, provided that it can input a 
microphone specification command to specify a main 
body microphone or an external microphone to pick up 
user's voice. 

[0131] According to this invention as described 
above, a portable wireless terminal provides a speaker 
for emitting a sound based on a predetermined audio 
signal, an earphone jack to insert so as to be able to pull 
out, a plug connected to earphones that emits the sound 
based on the above audio signal, signal output means 
for outputting the audio signal to the speaker or output- 
ting the audio signal from the earphone jack to the ear- 
phones via the plug, and control means for controlling 
the signal output means to output an arbitrary audio sig- 
nal or the another audio signal to specified speaker and/ 
or earphones at arbitrary timing when in outputting the 
arbitrary audio signal to the speaker and/or the ear- 
phones. Thereby, when an audio signal is being output- 
ted to the speaker and/or the earphones, the audio sig- 



nal can be outputted to the desired speaker and/or ear- 
phones arbitrary selected by switching without pulling 
the plug out of the earphone jack. Thus, the usability of 
a portable wireless terminal can be improved. 

5 [0132] Furthermore, a portable wireless terminal pro- 
vides a main body microphone for picking up user's 
voice for call, an earphone jack to insert to be able to 
pull out, a plug connected to an external microphone for 
picking up the user's voice similarly to that, signal fetch- 

io jng means for fetching a send voice signal obtained by 
picking up user's voice by the main body microphone, 
or fetching a send voice signal obtained by picking up 
the user's voice by the earphones, and control means 
for controlling the signal fetching means to fetch the 

15 send voice signal obtained by picking up the user's voice 
by the arbitrary main body microphone and/or external 
microphone when the plug is inserted into the earphone 
jack. Thereby, user's voice can be picked up for call via 
the main body microphone without pulling the plug out 

20 of the earphone jack. Thus, the usability of a portable 
wireless terminal can be improved. 

Industrial Utilization 

25 [0133] The present invention can be applied to porta- 
ble telephones, transceivers, personal computers, 
PDAs. 



30 Claims 

1 . A portable wireless terminal, comprising: 

a speaker for emitting a sound based on a pre- 
ss determined audio signal; 

an earphone jack to insert so as to be able to 
pull put, a plug connected to earphones that 
emits said sound based on said audio signal; 
signal output means for outputting said audio 
40 signal to said speaker or outputting said audio 

signal from said earphone jack to said ear- 
phones via said plug; and 
control means for controlling said signal output 
means to output said arbitrary audio signal or 
45 another audio signal to said specified speaker 

and/or said earphones at arbitrary timing when 
said arbitrary audio signal is being outputted to 
said speaker and/or said earphones. 

50 2. The portable wireless terminal according to claim 1 , 
comprising: 

sending/receiving means for sending the send 
voice signal of user's voice and receiving the 
55 receive voice signal of the voice of the other 

party for call as said audio signal; and 
reproducing means for reproducing a music 
signal from a predetermined recording medium 
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in that the above music signal has been record- 
ed as said audio signal; and wherein, 
if a call comes when said music signal repro- 
duced from said recording medium by said re- 
producing means is being outputted to said ear- 
phones via said signal output means, said con- 
trol means controls the above signal output 
means to output said receive voice signal re- 
ceived by said sending/receiving means to said 
speaker and said earphones or only to the 
above speaker via said signal output means. 

The portable wireless terminal according to claim 2, 
comprising; 

output specification means to enter an output 
specification command to specify said speaker 
or said earphones to output said receive voice 
signal, and wherein, 

if said output specification command is entered 
via said output specification means when said 
receive voice signal or said music signal is be- 
ing outputted to said speaker and/or said ear- 
phones said control means controls said signal 
output means to output said receive voice sig- 
nal or said music signal to said earphones and/ 
or said speaker corresponding to the above 
output specification command. 



4. The portable wireless terminal according to claim 3, 30 
comprising: 

a main body microphone for picking up user's 
voice; and 

signal fetch means for fetching said send voice 35 
signal obtained by picking up said user's voice 
by said main body microphone, or fetching said 
send voice signal obtained by picking up said 
user's voice by an external microphone con- 
nected to said plug inserted into said earphone 40 
jack along with said earphones; and wherein, 
if a call comes when said music signal repro- 
duced from said recording medium by said re- 
producing means is being outputted to said ear- 
phones via said signal output means, said con- 45 
trol means controls said signal fetch means to 
fetch said send voice signal obtained by picking 
up said user's voice by said arbitrary main body 
microphone and/or external microphone. 
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The portable wireless terminal according to claim 4, 
comprising; 

fetch specification means to enter a fetch spec- 
ification command to specify said main body 
microphone or said external microphone to pick 
up said user's voice, and wherein, 
if said fetch specification command is entered 
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via said fetch specification means when said 
send voice signal is being fetched from said 
main body microphone and/or said external mi- 
crophone by said signal fetch means, said con- 
trol means controls said signal fetch means to 
fetch said send voice signal from said main 
body microphone and/or external microphone 
corresponding to the above fetch specification 
command. 

J. A portable wireless terminal for sending the send 
voice signal of user's voice and receiving the re- 
ceive voice signal of the voice of the other party for 
call, comprising: 

a main body microphone for picking up said us- 
er's voice: 

an earphone jack to insert so as to be able to 
pull out, a plug connected to an external micro- 
phone for picking up said user's voice; 
signal fetch means for fetching said send voice 
signal obtained by picking up said user's voice 
by said main body microphone, or fetching said 
send voice signal obtained by picking up said 
user's voice by said earphones; and 
control means for controlling said signal fetch 
means to fetch said send voice signal obtained 
by picking up said user's voice by said arbitrary 
main body microphone and/or external micro- 
phone when said plug is inserted into said ear- 
phone jack. 

The portable wireless terminal according to claim 6. 
comprising: 

a speaker for emitting a sound based on a pre- 
determined audio signal; and 
signal output means for outputting said audio 
signal or said receive voice signal to said 
speaker, or said audio signal or said receive 
voice signal to a head phone that is connected 
to said plug inserted into said headphone jack 
along with said external microphone; and 
wherein, 

if a call comes when said audio signal is being 
outputted to said earphones by said signal out- 
put means, said control means controls said 
signal fetch means to fetch said send audio sig- 
nal from said arbitrary main body microphone 
and/or external microphone. 

The portable wireless terminal according to claim 7, 
comprising; 

fetch specification means to enter a fetch spec- 
ification command to specify said main body 
microphone orsaid external microphone to pick 
up said users voice, and 
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if said fetch specification command is entered 
via said fetch specification means when said 
send voice signal is being fetched from said 
main body microphone and/or said external mi- 
crophone by said signal fetch means, said con- 5 
trol means controls said signal fetch means to 
fetch said send voice signal from said main 
body microphone and/or external microphone 
corresponding to the above fetch specification 
command. 10 

9. A method of outputting sound, comprising: 

the output step of outputting an arbitrary audio 
signal to at least one of a speaker provided on 15 
a portable wireless terminal and earphones that 
is connected to a plug inserted so as to be able 
to be pulled out, into an earphone jack provided 
on the above portable wireless terminal; and 
the output switching step of outputting said ar- 20 



bitrary audio signal or another audio signal to 
said specified speaker and/or earphones at ar- 
bitrary timing from the state where said audio 
signal is being outputted to said speaker and/ 
or earphones. 

10. The method of outputting sound according to claim 

9, comprising: 

the reproducing and outputting step of repro- 
ducing a music signal from a predetermined re- 
cording medium in that the above music signal 
has been recorded as said audio signal, and 
outputting it to said earphones; and 
the sending/receiving step of sending the send 
voice signal of user's voice and receiving the 
receive voice signal of the voice of the other 
party for call as said audio signal; and wherein, 
if a call comes when said music signal repro- 
duced from said recording medium is being out- 
putted to said earphones said output switching 
step outputs said receive voice signal received 
by said sending/receiving means to said arbi- 
trary speaker and/or earphones. 

11. The method of outputting sound according to claim 

10, wherein; 

if an output specification command to specify 
said speaker or said earphones to output said re- 
ceive voice signal is entered when said receive 
voice signal or said music signal is being outputted 
to said speaker and/or said earphones said output 
switching step outputs said receive voice signal or 
said music signal to said earphones and/or speaker 
corresponding to the above output specification 
command. 

12. The method of outputting sound according to claim 



11 , comprising; 
the signal fetching step of fetching, if a call 

comes when said music signal reproduced from 
said recording medium is being outputted to said 
earphones, said send voice signal obtained by pick- 
ing up said user's voice by at least arbitrary one of 
a main body microphone provided on said portable 
wireless terminal and an external microphone that 
is connected to said plug inserted into said ear- 
phone jack along with said earphones. 

13. The method of outputting sound according to claim 

12, wherein; 
if a fetch specification command to specify 

said main body microphone or said external micro- 
phone to pick up said user's voice is entered when 
said send voice signal is being fetched from said 
main body microphone and/or said external micro- 
phone, said signal fetching step fetches said send 
voice signal from said main body microphone and/ 
or said external microphone corresponding to the 
above fetch specification command. 

14. A method of picking up sound, comprising: 

25 

the sending/receiving step of sending the send 
voice signal of user's voice and receiving the 
receive voice signal of the voice of the other 
party for call by a portable wireless terminal; 

30 and 

the signal picking-up step of picking up said 
send voice signal obtained by picking up said 
user's voice by at least arbitrary one of a main 
body microphone provided on said portable 

35 wireless terminal and an external microphone 

that is connected to a plug inserted so as to be 
able to be pulled out, into an earphone jack pro- 
vided on the above portable wireless terminal 
when in talking on the telephone. 

40 

15. The method of picking up sound according to claim 

14, comprising; 

the signal sending step of sending a predeter- 
45 mined audio signal to at least arbitrary one of a 

speaker provided on said portable wireless ter- 
minal and a headphone that is connected to 
said plug inserted into said earphone jack along 
with said external microphone, and wherein, 
50 if a call comes when said audio signal is being 

outputted to said earphones by said signal 
sending means, said signal fetching step fetch- 
es said send voice signal obtained by picking 
up said user's voice by said arbitrary main body 
55 microphone and/or external microphone. 

16. The method of picking up sound according to claim 

15, wherein; 
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if a fetch specification command to specify 
said main body microphone or said external micro- 
phone to pick up said user's voice when said send 
voice signal is being fetched from said main body 
microphone and/or said external microphone, said 
signal fetching step fetches said send voice signal 
from said main body microphone and/or external 
m icrophone corresponding to the above fetch spec- 
ification command. 
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Explanation of Reference Numerals 

1 ... digital mobile phone, 2 . . . display part, 3 
main body, 5 . .. antenna, 6 ... speaker, 10 .... main body 
microphone, 16 ... earphone jack, 20 ... headset, 21 . 
plug, 25 ... earphones, 29 ... external microphone, 30 ... 
switch button, 40 ... main control part, 47 ... 
recording/reproducing part, 49 ... audio CODEC, 51 ... 
transmitter-receiver, part, RT1 ... switching processing 
procedure . 
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